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Ardmore Train Station Project- A & E Design 
Abstract 
This project designs a new station for the Amtrak/SEPTA R5 stop in Ardmore, PA. The 
mew station replaces the inadequate and repellent structures that are about 40 years old. 
Platforms are currently dangerously narrow, too short to provide safe pedestrian access, and to 
low for to enable elderly and handicapped travelers to board trains easily. The platforms are 
lengthened, widened, and raised, with the removal of the current structures on both. The new 
main structure is two story on the outbound side in place of the Merritt Art Gallery building. 
Also a small structure is on the inbound side for service there. Both structures are 
environmentally controlled by separate systems. Pedestrians cross the tracks in a new tunnel that 
has been widened and ends in covered areas with out blind turns at the stairs. Elevators are 
provided for on each the outbound and inbound sides as the existing station dose not have this. 
Architecturally the design is strictly functional but dose blend well with its neighbors of 19lh and 
early 29th century design. With a hipped roof that provides a wide overhanging eaves covered 
area on the platforms to wait, and also the exterior finish is similar to that of the buildings close 
by this give the station a bit of an Arts and Crafts feeling. Landscaping finishes off the draw of 
the site. Electrical systems include interior and exterior light to bring the station a nice warm 
feeling, and a new signage system to announce arriving trains, this feature dose not exist 
currently. Ticket machines and surveillance systems are also added. This project was also 
developed with CAE-06-2001. 
Alternative Discussed 
During the fall term we developed three alternatives and presented them at that time. 
From the time after that presentation and now we have come up with another alternative that we 
will present here. The first concern of the community was that we be able to accommodate a 
growth in rider ship both in the inbound and outbound directions. This is true for SEPTA R5 and 
that of AMTRAK's trains running from 30lh Street in Philadelphia to, Harrisburg, PA; 
Pittsburgh, PA; and Chicago IL. The community also said that the westbound volume would also 
increase if the station would be more attractive. Riders who now travel into Philadelphia to take 
the train because they do not wish to wait in the Spartan conditions would now be able to wait in 
a comfortable modern structure. Also the appearance was important to them impart because the 
current station is an eye sore and that it was suggested this station could become a focus of the 
community. 
The largest condition that was and is present in this project is the site1. As shown on the 
site plan the major area of the station is bounded by Anderson Avenue to the West, Coulter 
Avenue to the North; a cantinary support and spur to the East; and shops on Lancaster Avenue to 
the South. This space is created with the removal of the Merritt Young Art Gallery building at 
the corner of Anderson and Coulter Avenues. The relocation of the main structure from the 
Southern side to the Northern side is that the current space is restricted already and with out 
more demolition of the shops on Lancaster would that space be improved2. Also we are planning 
a space that would be a Kiss & Ride drop off area for the eastbound station. This is recovered 
with removing the diagonal parking. 
For the westbound side as said the Art Gallery being raised creates the space needed for a 
driveway and some landscaping. Landscaping was a concern of the community and in particular 
1 See Appendix A- Site—for a site plan 
2 See Appendix A- Photos of East bound Station 
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of Mr. Wallace McLean who volunteers his time taking care of the little greenery that is present. 
The westbound side allows for a greater flexibility and the space for our needs. This means that 
the station would be two stories. 
Systems Design 
Site 
Over the last nine months A&E Designs have been developing a new plan that will open 
up the site to accommodate new structures, and better access. For the westbound side the major 
site conditions that are present are Anderson and Coulter Avenues; the art gallery; the bridge; 
and the elevation change3. The two Avenues cannot be moved with the exception of a right turn 
only lane from Anderson to Coulter. This would be removed to create a safer pedestrian walking 
area and space for the station. We have said that we propose to raise the art Gallery building that 
frees up an additional 2310 SF. This also reclaims 37 feet that is the driveway. All totaled 100 
feet is freed from the existing retaining wall to Coulter Avenue. The bridge and its foundations 
define the distance west more then Anderson Avenue. Only the structure its self is directly 
affected by this. The platforms can run across to the other side. This is a change in scope in the 
design but one that will give the increased rider volume that is projected. The Elevation change 
from the existing parking lot to the railhead is 12 feet and represents the greatest element in the 
site. The replacement of the retaining wall is a key issue and will be discussed in the Structural 
section. 
For the eastbound station the site conditions are Anderson Avenue; Station Avenue; the 
bridge and the parking lot east of the current station. The bridge will be treated the same as on 
the westbound side. Anderson Avenue is the western limit of structure and also a main traffic 
artery. Station Avenue is the critical boundary for the eastbound side. This will remain open to 
Lancaster Avenue and also Anderson Avenue. There is also diagonal parking on the South side 
of Station Avenue that is for the businesses on Lancaster. 
The final design for the site comes up with the two new structures on each side of the 
tracks, the platforms extended west over Anderson Avenue to allow people to access the 
platform and station with out crossing Anderson Ave. It is hoped that this will also encourage 
development of the area around the station. On the outbound side where the Merit Young Art 
Gallery was a new driveway was created and a small green space that will be discussed more in 
the landscaping section. Our goals for the site were to create a brighter, friendlier, and greener 
space that people would not only want to wait for the train at but also be an area were the 
community could gather and feel it is a center of sorts. Landscaping was added to finish off the 
site. 
Architectural System 
The architectural system started with visual appeal and a low profile that would not 
dominate the area. Light was also a strong factor, both for safety and a warm pleasant feeling. 
Each structure has an elevator that makes them both available to the handicapped and senior 
community in the area4. The current conditions have no elevators at the westbound side where 
3 See Appendix A- Photos of West bound Station 
4 Americans With Disabilities Act of 1990 
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they are needed most. We have also provided for larger restrooms, covered outdoor seating, and 
a new pedestrian tunnel. The covered outdoor seating is a great improvement that will let riders 
wait outside comfortable and safely. Each structure has an open ceiling on the platform level 
that leaves the trusses exposed. This fire hazard is corrected by treating the timbers before they 
are formed into the trusses.5 
Westbound 
What we came up with is that the site best works with the main structure on this side. 
This is in practice by SEPTA and on the R5 at Villanova. This offers more space to the station 
and relieves Station Avenue that is congested now. The plan calls for two levels, one the tunnel 
and the other platform. The tunnel level is for the main entrance, and is the service level. It 
holds the ticket office, and bathrooms for the station6. Bathrooms were placed only on this side 
for space considerations maximizing the space on the eastbound side. 
The platform level is open with out column interruption to provide passengers a friendly 
atmosphere and has a small tenant fit out space that is labeled coffee bar7. The coffee bar area 
was enlarged from our plans in the winter. We thought that a larger area would help to have 
people wait here for a train heading east. Also there are accommodations for more signage 
stands that could be used for local events and also AMTRAK and SEPTA advertising. Another 
change from the fall is the addition of bench seating inside and outside on the platform. 
Eastbound 
The eastbound station is for waiting only there are no other elements like ticket office or 
bathrooms . The platform level is a clear inside design that allows for maximum flexibility in 
seating and circulation. The plan is arranged to have the vertical circulation at the western end 
and also the middle. The middle stair acts as a light well and air circulation space for the tunnel 
level. The main entrance is set at that angle to save space on Station Avenue. This also is good 
for pedestrian traffic from Anderson Avenue and the drop off area for the station. The other 
exterior exit is for direct access from street level to the tunnel . Platform access is from two sets 
of standard 36-inch doors seven feet high. 
The tunnel level is for vertical circulation and tunnel travel. It is made possible because 
the floor height for the platform was raised four feet to match that of the platforms. It is only for 
that and not a waiting area. 
Roofs 
The roofs for both structures are the hipped type9. This type gives a low profile and a 
little more presence to the building. Also the original station was a Victorian structure that had 
high slopping roof. Our slope is not that great, but dose give the building style and a little grace. 
The roof also overhangs all side of the building proving shelter on the platforms and also for the 
entrances of the buildings. 
Salt Treated, water brome .40 lb. Retained Size 
6 Appendix B- Westbound Tunnel A-2WB 
7 Appendix B-Westbound Platform A-1_WB 
8 Appendix B- Eastbound- Platform A- 1 E B 
9 Appendix B-Roof Options 
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Exterior Paneling 
The finish that we have selected is a sandstone panel that will as closely as can be match 
that of other sandstone used in the area. The typical panel is 4 feet by 6 feet and one-inch thick. 
This system will create a warm friendly feeling and works well with the hipped roof and wide 
overhangs. 
Lighting 
We will be using natural day lighting for the most part. Large double pain clear class. 
This will allow for outside light to enter the stations creating a bright warm environment. This 
light will fall down the staircases, as they are open to the light. Artificial lighting will also be 
used for night hours and safety lighting. The lighting will create a warm, pleasant and inviting 
atmosphere. 
Pedestrian Tunnel 
The tunnel was identified in the fall as a major element that needed to be addressed10. As 
we studied this part of the problem we found that the blind turns and small size are features that 
SEPTA has at other stations an example being Villanova. In the fall an elevated pedestrian 
bridge was proposed to replace the tunnel but this was rejected because of the height of the 
tracks and the power lines. The bridge would be to tall and the landings for stairs take up to 
much room. We settled on a new tunnel that would be placed on the site of the existing crossing. 
The tunnel is a straight line from stair to stair and will have fans to force air to move thru the 
tunnel." 
Structural System 
The Structural system is the backbone of the design and here we have tried to create a 
system that takes advantage of our particular site conditions. The condition is that we have an 
elevation change running West to East that is 12 feet at its highest point. This change in 
elevation is at the meeting of street level and the westbound station12. As seen in the photos and 
discussed in the proposal the current retaining wall is degrading in condition and needs to be 
addressed. We are proposing a new wall that would be tied into the building its self. This would 
use the weight of the building to help hold the wall and counter the overturning moment of the 
soil13. Our Structure will be pre-cast reinforced concrete units that would be able to be fitted in 
place onsite. After some more thought and inspection of the wall it was decided to place the 
retaining wall behind the existing wall. This will allow for fewer disturbances of the soils and 
should provide for faster instillation. The two walls can be connected at regular intervals of 
three feet. If SEPTA and AMTRAK were to reconstruct the tracks at all then a totally new wall 
and soil fill could be place. 
Appendix B-Tunnel Photos 
Appendix B- Drawing A-3 Tunnel Plan 
12 Appendix C- Retaining Wall Photos 
13 Appendix C- Structural Calculations for Westbound 
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Roof 
The roof system is a 1-1/2 in. steel deck with a half-inch of insulation. The roof trusses 
are prefabricated wood with 9-inch x 9-inch members.14 The roof shape was developed with the 
architect from the communities concern that a tall imposing /structure is not desirable. The 
shingles are light weight durable colored concrete. This will help the structure to blend with the 
area. 
Platforms 
The platforms will be raised up 4 feet 3 inches from the top of the rail to make direct 
access to the train from the structure. Each platform is also extended to accommodate the 
current rider ship and future growth. Platforms have been widened to twelve ft. The roof 
extends over the platform creating a covered outside area to sit while not change the roof 
profile15. Platforms will be supported on the current soil and constructed out of precast panels 
that will be positioned on site. It is hoped that this will create as little additional pressure on the 
soil as possible. 
Foundations 
The foundations for both structures will be a continuous strip footing. On the westbound 
side it is part of the retaining wall. For the West and East walls they are also strip footings that 
will tie into the retaining wall foundation. This is to help counter the overturning force of the 
soil that is 167 lb/SF per foot of depth. This makes the maximum lateral soil pressure with out a 
train on the tracks at 2,600 lb/SF16. The north wall of the structure will be spread footings of 
size 42 in x 72 in x 36 in depth'7. 
Wall Sections 
The walls will be 8-inch masonry block wall infill with 2 inches of insulation a one-inch 
air gap and one-inch thick sandstone panels. This section represents a common building type 
and one that is quick to put up. 
14 Appendix C- S-2 Truss Detail 
15 Appendix B- A-2 Platform Level 
16 Appendix C- Soil calculations 
17 Appendix C- Foundations 
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Mechanical System 
Introduction: 
In designing HVAC system in Ardmore Train Station, we are presenting a system that 
would be appropriate for this station to provide comfort capabilities throughout the building to 
accommodate present and future needs. One of the other concerns is safety and environmental 
impact. Safety implies that the system will operate and not exposing anyone to detrimental harm. 
This is usually a given and promised with a guarantee from the manufacturers. The other facet 
of safety implies that the environment will be safe for the spectators. This can be determined by 
how well the system meets the criteria on temperature, humidity, etc. Also, the system has to be 
reliable and be able to control indoor air quality effectively. It cannot be breaking down once a 
month or having individual components short-circuiting. One of the main concerns is that we 
want the system to operate at an energy efficient level with low in cost. 
System Selection: 
From the load calculation, we found out that the Westbound needs a total of 20 tons heat 
gain in each floor and a total of 88,796 BTU heat loss. On the Eastbound 10 tons are needed for 
the cooling load and about 63,454 BTU for heat loss. In choosing an HVAC system for this 
building, our team examined a few alternatives, including outdoor rooftop units and a water 
source heat pump system. After some deliberation, our team chose to utilize packaged rooftop 
cooling unit with electric heat. The significant number of advantages of this system, discovered 
in our research, proved to be the deciding factor in our choice. 
One of the reasons is the possibility of using during summer and winter and also 
possibility for air conditioning. The system has no noise and visual pollution. Also it is easy to 
install and an inexpensive. The system is able to deliver the capacities we need and operate at an 
energy efficient level. More details about the HVAC guide specifications are provided in the 
appendix. By working with the structural and architectural systems we end up placing these units 
outdoor. 
System Description: 
Outdoor rooftop electrically controlled cooling unit with heat utilizing a hermetic 
compressor for cooling duty and electric resistance coils for heating duty. Unit shall discharge 
supply air vertically or horizontally. All of the refrigeration, cooling and air handling equipment 
comes in sections that assembled together. Heating equipment also incorporated in the unit. Each 
structure will have one unit of Packaged Rooftop Cooling Unit with Electric Heat. More details 
about how HVAC works and its data are included in the appendix. Also the appendix includes 
the data specification of the outdoors rooftop units selected with the layout for both the tunnel 
level and the platforms level.18 
Appendix-D 
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Electrical System 
Overview 
The existing electrical system at Ardmore Station consists of a basic 240-volt 
underground commercial service. The service equipment and meter are located on the wall 
adjacent to the stairway on the eastbound platform. The power is routed to the two station 
buildings via steel conduit through the floor and along the roof of the tunnel and supplies the 
ticket office, waiting area and exterior lighting for the platforms. The overhead lights in the 
SEPTA parking lot are supplied by way of aerial cables strung loosely between fixtures mounted 
atop wooden poles. 
The existing service is completely inadequate for the needs of the new station buildings 
and improved parking area. The limited capacity of the electric service and the demolition of the 
eastbound station building exacerbate the need for a new electrical system. 
The new electrical system was designed to meet the demands of the increased electrical 
loads and provide an integrated, neater appearance, while meeting all local building and safety 
codes. Components were selected for simplicity, compatibility, and cost effectiveness. All of 
the components are commonly available, widely used by SEPTA, approved by PECO, and meet 
the standards of the National Electrical Code. 
Main Power System 
The main power system consists of a packaged 3-phase, 13.2 KV 
substation located in the new westbound station building. The underground PECO 
grid currently serving the Suburban Square business community feeds the 
substation. The package includes the transformer, main switchgear, surge 
protection and metering devices. 
Main power is supplied to all areas of the station by means of a 3-phase 
480/277-volt distribution network. The main substation transformer converts the 
13.2 KV primary (input) voltage to the 480/277-volt secondary (output) level using 
a delta-wye connection (see transformer detail, main power schematic). The 480-
volt line voltage is used as the main power source for elevators and the KTVAC 
units, while the 277-volt phase voltage is routed via distribution (circuit breaker) 
panels to feed the main interior and exterior lighting systems. 480 volts is also 
supplied to small, general-purpose transformers to power the low voltage 
auxiliary systems. 
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Auxiliary Power System 
The auxiliary power system provides 208/120 volts for various subsystems 
using a delta-wye transformer configuration similar to that of the main transformer. 
These small (30" H x 30" W x 20" D) transformers can be placed in close proximity 
to the equipment they supply and can be floor or wall-mounted, as needed. 
A typical distribution panel can supply single-phase 120 volts circuits for 
interior lighting, communications, and office/utility receptacles, as well as 208-volt, 
3-phase circuits for the elevators, HVAC and fire systems. 
Subsystems 
• Interior Lighting 
The main lighting inside the station lobbies will come from recessed fluorescent units in the 
suspended ceilings on the lower level and from suspended/hanging fixtures on the upper level. 
Overhead fluorescent lighting is also appropriate for the restrooms, stairways and ticket office. 
Halogen spot lamps will provide additional architectural and aesthetic lighting. Emergency 
lighting units and exit signs throughout the station are incandescent units and can be powered by 
277 or 120 volts. ^ , „ , 
\m 
To maintain adequate headroom in the tunnel, indirect lighting will be provided by 
fluorescent fixtures running along both sidewalls just below the ceiling. Emergency lighting 
comes from integrated battery-powered ballasts installed in the fixtures themselves. 
• Exterior Lighting 
The main entrances to both station buildings will be lighted using overhead 
spot/flood lighting and accented by wall-mounted fixtures. The pedestrian 
walkways and drop off areas will use pole fixtures, augmented by lighted 3-foot 
high bollards. 
The perimeter of the buildings and the main areas of both platforms will be 
illuminated using overhead fixtures recessed into the overhang of the station 
buildings. For the open areas at the ends of the platforms, a decorative "double 
candy cane" pole unit with metal-halide fixtures was selected to complement the 
historic-style lamps proposed by CAE-06 for the SEPTA parking lot on the 
eastbound side. The lighting fixtures for the parking lot are identical to those 
installed along Lancaster Avenue by the Ardmore 2000 Association. 
All exterior lights are single-phase units, powered by the 277-volt distribution system and 
operated by an independent photosensor-activated lighting controller located on either side of 
the station. 
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Communications and Signage 
In addition to general purpose fixed signage (exits, restrooms, "NO SMOKING", etc.) the 
station design includes electronic signage. SEPTA has plans to install ADA compliant 
communications equipment in its stations. The Audio/Visual Public Address System 
(AVPA) combines high-visibility variable message displays with an integrated audio speaker 
system to communicate to all public areas of the station. The system is controlled by local or 
remote PC workstations over a private communications network connecting the Regional 
Rail Operations Control Center (RROCC) at 1234 Market Street and the station. Information 
is conveyed using multi-line LED displays and television-type monitors, coordinated with 
pre-recorded or live audio announcements. Each speaker or display unit can be accessed and 
controlled independently or collectively by the workstation software. 
T ' I ' 
2 R8 FDXCHflSE 
• I 
—^ ^ ^piilibi 
The station's AVPA system will consist of rack-mounted equipment located in the rear of the 
SEPTA ticket office and self-contained display and audio units located throughout the 
station. All components in the system require 120-volt, single-phase circuits. The main 
components and data lines will be installed by a designated SEPTA-approved contractor and 
are included in the budget for the AVPA project. 
Fire & Security 
The station is equipped with an automatic alarm system to guard against fire and 
burglary. The security system engages automatically when the station is closed and 
secured by the SEPTA staff. Intrusion sensors will be installed at all entrances and 
exits. For the safety of the riders and the staff, security cameras will be installed on 
the platforms and in the lobbies. 
The fire alarm is activated by sensors installed on the ceilings or by pull switches 
on the walls and provides both audible and visual alerts. The alarm is monitored on-site, 
during SEPTA's normal hours of operation and is controlled by programmable keypads 
located in either building. The system will also be linked to the nearby Upper Merion 
Township (LMT) municipal building, for remote monitoring when the station is 
unmanned. The system is protected against power failures by a battery-powered backup 
system. 
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Appendix A 
Site 
Existing Site Plan 
New Proposed Site Plan 
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Appendix B 
Architectural System 
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Historic and Existing Ardmore Station Pictures 
1- Ardmore Train Station in the late 1880s. 2- Another pic of the station shows the train tracks. 
> « * * ^ - " " • "■■'-
3- The original building that is now Primavera Pizza 4- Primavera Pizza 
5- Grade Change from Station Ave to Anderson Ave 6- Narrow platform with no overhead shelter 
7- Eastbound Station 8-Westbound Station 
9-Stairs at Eastern Entrance to Tunnel 
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10- Stairs at the Western End of Westbound Platform 11-Center Stairs Westbound Platform 
12-Lighting and Signage 13-Pedestrian Tunnel 
14-Parking on the Station Ave 15- Another view of Grade Change 
16- Diagonal on street parking on Station Ave. 17- Merritt Young Gallery 
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Appendix C 
Structural System 
s-i 
S-2 
S-3 
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ROOF CALCULATIONS & INFORMATION 
Ty 
Material 
Number of 
trusses 
weight of one 
truss in 
Pounds 
total linear 
feet of wood 
total weight 
of trusses IN 
POUNDS 
De A 
Douglas Fir 
9.00 
4,223.80 
120.68 
38,014.20 
WESTBOUND 
9" x 9" at 72" O.C w=35 lb/ft 
total 
Truss 
weight lb 
59,525.90 
Number of 
trusses 
weight of one 
truss in 
Pounds 
total linear 
feet of wood 
total weight 
of trusses in 
Pounds 
TYPB 
2.00 
3,767.40 
107.64 
7,534.80 
Number of 
trusses 
weight of 
one truss 
in Pounds 
total linear 
feet of 
wood 
total 
weight of 
trusses in 
Pounds 
TYPC 
2.00 
3,360.00 
96.00 
6,720.00 
Number of 
trusses 
weight of 
one truss 
in Pounds 
total linear 
feet of 
wood 
total 
weight of 
trusses in 
Pounds 
TYPD 
2.00 
3,628.45 
103.67 
7,256.90 
EASTBOUND 
total 
Truss 11,079.60 
weight lb 
Number of 
trusses 
weight of one 
truss in 
Pounds 
total linear 
feet of wood 
total weight 
of trusses in 
Pounds 
TYPA 
2.00 
2,216.55 
63.33 
4,433.10 
Number of 
trusses 
weight of 
one truss 
in Pounds 
total linear 
feet of 
wood 
total 
weight of 
trusses in 
Pounds 
TYPB 
2.00 
3,323.25 
94.95 
6,646.50 
Walls 
Load 
Sandstone 
finish 
12.7 Kips/ft 
135lb/CF 
Foundations 
28 kips/foot 
-42 feet in length 
-3 feet deep and wide 
-At 5 feet below grade 
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Appendix D 
HVAC System 
This section included the general parameters, system selection, system equipment and the 
system layout. 
General Parameters: 
Our design for the train station is located in Ardmore, Pennsylvania. Shown below are building, 
local and system parameters: 
General Building Parameters 
Location 
Latitude 
Exterior temperatures (Winter/Summer) 
Interior temperatures (Winter/Summer) 
Ardmore, PA 
39 N 
(10F/.90.F) 
(72F/75F) 
Local Parameters 
Building area 
Number of stories 
Occupants 
Hours of operation 
Westbound: 2700 sq.ft 
Eastbound: 1402 sq.ft 
Each Structure^ 2 
Approx. 100 
Open Mostly 
System Parameters 
Total Airflow 
Westbound: 
Eastbound: 
Cooling load 
Westbound: 
Eastbound: 
Heating load 
Westbound: 
Eastbound: 
6,600 cfm 
4000 cfm 
220,000 BTUh 
117.000 BTUh 
88,796 BTU 
63,454 BTU 
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System Selection: 
In choosing an HVAC system for this building we chose to utilize outdoors rooftop units. 
System Components: 
The selected outdoors rooftop units is from The Carrier Company's website. 
The train station will have! 
Westbound: 
MODEL 
50TJ 
SIZE 
l 1 
024 
NOM: 
CAP: 
Tons 
20 
STD 
AIRFLOW 
1 ; 
CFM 
6,600 
NET 
CLG 
CAP 
Btuh | 
220,000; 
#CLG 
STAGES 
2 
EER 
| 
8.7 
IPLV 
8.9 
TOTAL 
kW 
25.2 
HTG 
CAP 
kW 
32/55/80 
■ 
DIMENSIONS 
L | 
ft-
in. 
7-1 
2" 
W 
ft-
in. 
6'- | 
11" 
H 
ft-
in. 
3'-
11" 
WEIGHT 
lbs 
1,835 
Outdoors rooftop units Specifications from Carrier Website. 
Eastbound: 
MODEL 
50TJ 
SIZE 
012 
NOM ! 
CAP 
1 
Tons 
1 
10 
STD 
AIRFLOW 
CFM 
40oq_ 
NET CLG 
CAP 
Btuh 
117,000 
TOTAL 
... 1 
kW 
13.0 
EER 
9.0 
SOUND 
RATING 
Bels 
8.8 
IPLV 
9.35 
DIMENSIONS! 
L 
ft-
in. ! 
7'- j 
W 
ft-in. 
4'-
10" 
H 
ft-
in. 
4'-
1" 
WEIGHT 
Lbs 
1035 
Outdoors rooftop units Specifications from Carrier Website. 
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System Layout: 
In selecting outdoors rooftop units system, each structure will have one unit that consists 
of one zone. Supply and return ducts go along the basement ceiling to the main shaft. The 
supply duct extends upward through the shaft, with branching ducts carrying air to each floor. 
The return duct also extends upward through the shaft, with grilles allowing return air to enter 
the duct so that it may be reconditioned in the basement. Both the main supply and return ducts 
have a diameter of 3.64 ft and an area of 10.4 sq.ft, and be located next to each other. The 
supply duct velocity is 1500 fpm, as per Table 8.11 in the Air Conditioning Principles and 
Systems text. The plenum above each floor functions as a horizontal duct for the return air. 
Stairwells are to be exhausted by a single fan from the third story ceiling to the roof. 
Because it is not normally an occupied space, supply air is not required to ventilate the space. In 
case of fire, smoke will be carried out of the stairwell through the exhaust fan. 
Similar to the stairwells, the tunnel will be exhausted through fan that would circulate air. 
Supply air will enter the space through linear diffusers (2 by 2 ft). The diffusers will be 
connected to ducts running through the first and second floor. It should also be noted that 
sprinklers would be placed around the perimeter of the atrium. Should there be a fire, the 
sprinklers will prevent the fire from spreading to other areas of the building. 
Depicted next are the HVAC plans. They include the tunnel and the platform level. Also 
shown on the diagrams is a single-line representation of the supply and return. 
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HVAC Guide Specifications 
Packaged Rooftop Cooling Unit with Electric Heat — Constant Volume 
Application 
Size Range: 
10 and 20 Tons, Nominal Cooling 
Carrier Model Number: 
50TJ 
Part 1 — General 
1.01 SYSTEM DESCRIPTION 
Outdoor rooftop- or slab-mounted, electrically controlled cooling unit with optional 
heat utilizing a hermetic compressor for cooling duty and electric resistance coils for 
heating duty. Unit shall discharge supply air vertically or horizontally as shown on 
contract drawings. 
1.02 QUALITY ASSURANCE 
A. Unit shall be rated in accordance with ARI Standards 210/240 or 360 and 270. 
B. Unit shall be designed to conform to ASHRAE 15, latest revision, and in 
accordance with UL 1995. 
C. Unit shall be UL tested and certified in accordance with ANSI Z21.47 Standard 
and UL listed and certified under Canadian.Standards as a total package for 
safety requirements. 
D. Roof curb shall be designed to conform to NRCA Standards. 
E. Insulation and adhesive shall meet NFPA 90A requirements for flame spread and 
smoke generation. 
F. Unit casing shall be capable of withstanding 500-hour salt spray exposure per 
ASTM B117 (scribed specimen). 
G. Unit shall be designed in accordance with ISO 9001, and shall be manufactured 
in a facility registered to ISO 9002/BS5750, Part 2. 
1.03 DELIVERY, STORAGE, AND HANDLING 
Unit(s) shall be stored and handled per manufacturer's recommendations. 
Part 2 — Products 
2.01 EQUIPMENT (STANDARD) 
A. General: 
Factory-assembled, single-piece cooling unit with heat. Contained within the unit 
enclosure shall be all factory wiring, piping, controls, refrigerant charge (R-22), 
and special features required prior to field start-up. 
B. Unit Cabinet: 
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1. Unit cabinet shall be constructed of galvanized steel, and shall be bonderized 
and coated with a baked enamel finish on all externally exposed surfaces. 
2. Evaporator fan cabinet interior shall be insulated with a minimum 1/2-in. thick, 
1 -lb density neoprene coated, flexible fiberglass insulation coated on the 
airside. 
3. Cabinet panels shall be easily removable for servicing. 
4. Holes shall be provided in the base rails for rigging shackles to facilitate 
overhead rigging, and forklift slots shall be provided to facilitate maneuvering. 
5. Unit shall have a factory-installed, sloped condensate drain pan made of a 
non-corrosive material, providing a minimum 3/4-in. connection with both 
vertical and horizontal drains and shall comply with ASHRAE 62. 
6. Unit shall have factory-installed filter access panel to provide filter access with 
tool-less removal. 
7. Unit shall have standard thru-the-bottom power connection capability. 
(Accessory kit is required.) 
C. Fans: 
1. Indoor blower (evaporator fan) shall be of the direct- or belt-driven, double 
inlet, forward-curved, centrifugal type. Belt drive shall include an adjustable-
pitch motor pulley. 
2. Indoor blower (evaporator fan) shall be made from steel with a corrosion-
resistant finish and shall be dynamically balanced. 
3. Bearings shall be of the sealed, permanently lubricated, ball-bearing type for 
longer life and lower maintenance. 
4. Condenser fan shall be of the direct-driven propeller type and shall discharge 
air vertically. 
5. Condenser fan shall have aluminum blades riveted to corrosion-resistant steel 
spiders and shall be dynamically balanced. 
D. Compressor(s): 
1. Reciprocating or scroll type, fully hermetic type, internally protected. 
2. Factory mounted on rubber grommets and internally spring mounted for 
vibration isolation. 
3. On independent circuits (008-014). 
E. Coils: 
1. Condenser coils shall have aluminum plate fins mechanically bonded to 
enhance copper tubes with all joints brazed. 
2. Tube sheet openings shall be belled to prevent tube wear. 
3. Evaporator coil shall be of the full-face active design. 
F. Refrigerant Components: 
Refrigerant circuit components shall include: 
1. Acutrol™ metering system. 
2. Refrigerant filter drier. 
3. Service gage connections on suction, discharge, and liquid line. 
G. Filter Section: 
1. Standard filter section shall consist of factory-installed low-velocity, 
throwaway 2-in. thick fiberglass filters of commercially available sizes. 
2. Filter face velocity shall not exceed 320 fpm at nominal airflows. 
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3. Filter section shall use only one size filter. 
4. Filters shall be accessible through an access panel with "no-tool" removal. 
Controls and Safeties: 
1. Unit Controls: 
Unit shall be complete with self-contained low-voltage control circuit. 
2. Standard Safeties: 
a. Unit shall incorporate compressor over temperature and over current 
safety devices to shut off compressor. 
b. Heating section shall be provided with the following minimum protections: 
1) High-temperature limit switches. 
2) Over current protection. 
Operating Characteristics: 
1. Unit shall be capable of starting and running at 115 F ambient outdoor 
temperature, meeting maximum load criteria of ARI Standard 210/240 or 360 
at ±10% voltage. 
2. Compressor with standard controls shall be capable of operation down to 25 
F ambient outdoor temperature. 
Electrical Requirements: 
All unit power wiring shall enter unit cabinet at a single factory-predrilled location. 
Motors: 
1. Compressor motors shall be cooled by refrigerant passing through motor 
windings and shall have line break thermal and current overload protection. 
2. Indoor blower (evaporator fan) motor shall have permanently lubricated 
bearings and inherent automatic-reset thermal overload protection. 
3. Totally enclosed condenser-fan motor shall have permanently lubricated 
bearings, and inherent automatic-reset thermal overload protection. 
Special Features: 
Certain features are not applicable when the features designated by * are 
specified. For assistance in amending the specifications, contact your local 
Carrier Sales Office. 
* 1. Direct Digital Communicating Controls: 
a. Shall be available as a factory-installed option. 
b. Shall actively monitor all modes of operation, as well as evaporator-fan 
status, filter status, indoor-air quality, supply-air temperature, outdoor-air 
temperature, and field-supplied sensors. 
c. Shall work with Carrier TEMP and W T ® systems. 
d. Shall have built-in diagnostics for thermostat commands for both staged 
heating and cooling, evaporator-fan operation, and economizer 
operation. 
e. Shall be equipped with a 5-minute time delay between modes of 
operation. 
2. Roof Curbs (Horizontal and Vertical): 
a. Formed galvanized steel with wood nailer strip and shall be capable of 
supporting entire unit weight. 
b. Permits installing and securing ductwork to curb prior to mounting unit on 
the curb. 
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* 3. Integrated Economizers: 
a. Integrated integral-modulating type capable of simultaneous economizer 
and compressor operation. 
b. Includes all hardware and controls to provide cooling with outdoor air. 
c. Equipped with low-leakage dampers not to exceed 3% leakage at 1 in. 
wg pressure differential (Durablade economizer). 
d. Capable of introducing up to 100% outdoor air in both minimum and fully 
open positions. 
e. Equipped with a gravity relief sliding plate damper (Durablade 
economizer). Damper shall close upon unit shutoff. 
f. EconoMi$er shall be equipped with a barometric relief damper with up to 
100% of return air (004-007) or 90% of return air (008-014) relief. The 
Durablade economizer is equipped with 30% of return-air relief (004-
014). 
g. Designed to close damper during loss-of-power situations with 
emergency power supply (Durablade economizer) or spring return built 
into motor (EconoMi$er). 
h. Dry bulb outdoor-air temperature sensor shall be provided as standard. 
Enthalpy control shall be provided as an option. 
i. Durablade economizer is a guillotine-style damper, and the EconoMi$er 
is a parallel blade design. 
NOTE: EconoMi$er shall also be available with field-installed power 
exhaust accessory. 
* 4. Manual Outdoor-Air Damper: 
Manual damper package shall consist of damper, birdscreen, and rainhood, 
which can be preset to admit up to 50% outdoor air for year-round 
ventilation. 
* 5. 100% Two-Position Damper: 
a. Two-position damper package shall include single blade damper and 
motor. Admits up to 100% outdoor air. 
b. Damper shall close upon indoor (evaporator) fan shutoff. 
c. Designed to close damper during loss of power situations. 
d. Equipped with barometric relief damper. 
* 6. 25% Two-Position Damper: 
a. Two-position damper package shall include single blade damper and 
motor. Admits up to 25% outdoor air. 
b. Damper shall close upon indoor (evaporator) fan shutoff. 
c. Designed to close damper during loss of power situations. 
d. Equipped with barometric relief damper. 
* 7. Solid-State Enthalpy Control: 
a. For use with Durablade economizer package only. 
b. Capable of sensing outdoor-air enthalpy content (temperature and 
humidity) and con-trolling economizer cut-in point to have minimum heat 
content air passing over the evaporator coil for most efficient system 
operation. 
* 8. Electric Resistance Heaters: 
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a. Open wire nichrome elements with all necessary safety operating 
controls. 
b. UL listed and indicated on basic unit informative plate. 
c. Available in multiples to match heating requirements. 
* 9. Head Pressure Control Packages: 
Each package consists of solid-state control and condenser-coil 
temperature sensor to maintain condensing temperature between 90 F and 
110 F at outdoor ambient temperatures down to -20 F by condenser-fan 
speed modulation or condenser-fan cycling. 
*10. Thermostat and Subbase: 
Provides staged cooling and heating automatic (or manual) changeover, fan 
control, and indicator light. 
11. Thru-The-Bottom Service Connectors: 
Kit shall provide connectors to permit electrical connections to be brought to 
the unit through the basepan. 
*12. Electronic Programmable Thermostat: 
Capable of using deluxe full-featured electronic thermostat. Shall use built-in 
compressor cycle delay control for both heating and cooling duty. Capable 
of working with Carrier direct digital controls. 
13. Condenser Coil Hail Guard Assembly: 
Hail guard shall protect against damage from hail and flying debris. 
14. Controls Upgrade Kit: 
Kit shall contain high-pressure, loss-of-charge/low-pressure, and freeze 
protection switches. It shall mount on factory-installed Schrader fittings. 
15. Alternate Motors and/or Drives (004-006, 008, 012, 014): 
Alternate motors and drives shall be factory-installed to provide additional 
performance range. 
16. High-Static Motor(s) and Drive(s) (50TJ004-012): 
High-static motor(s) and drive(s) shall be factory-installed to provide an 
additional performance range. 
17. Condenser Coil Grille: 
The grille protects the condenser coil from damage by large objects without 
increasing unit clearances. 
18. Compressor Cycle Delay: 
Unit shall be prevented from restarting for a minimum of 5 min. after 
shutdown. 
19. Fan/Filter Status Switch: 
Provides status of evaporator fan (ON/OFF) or filter (CLEAN/DIRTY). Status 
shall be displayed over communication bus when used with direct digital 
controls or with an indicator light at the thermostat. 
20. Energy$Recycler: 
The package shall be an outdoor rooftop or slab mounted, electronically 
controlled, air-to-air heat pump unit utilizing a rotary compressor for cooling 
and heating duty. 
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The Energy$Recycler shall recover energy from building exhaust air and 
pre-condition ventilation air to allow higher ventilation requirements and 
minimizing energy cost. 
21. EconoMi$er and Power Exhaust: 
Package shall provide control of internal building pressure. The system shall 
exhaust up to 100% of return air. 
22. Power Exhaust for Accessory EconoMi$er: 
Power exhaust shall be used in conjunction with EconoMi$er to provide the 
system with the capability to exhaust up to 100% of return air. The power 
exhaust is field-installed accessory. 
23. Outdoor-Air Enthalpy Sensor: 
The outdoor-air enthlapy sensor shall be used with the EconoMi$er device 
to provide single enthalpy control. When used in conjunction with a return 
air enthalpy sensor, the EconoMi$er device will provide different enthalpy 
control. The sensor allows the EconoMi$er controller to determine if outside 
air is suitable for free cooling. 
24. Return-Air Enthalpy Sensor: 
The return-air enthalpy sensor shall be used with the EconoMi$er device. 
When used in conjunction with an outdoor air enthalpy sensor, the 
EconoMi$er device will provide differential enthalpy control. 
25. Return-Air Temperature Sensor: 
The return-air temperature sensor shall be used with the EconoMi$er 
device. When used in conjunction with the standard outdoor air temperature 
sensor, the EconoMi$er device will provide differential temperature control. 
26. Indoor-Air Quality (C02) Sensor: 
a. Shall have the ability to provide demand ventilation indoor-air quality 
(IAQ) control through the economizer with an IAQ sensor. 
b. The IAQ sensor shall be available in duct mount, wall mount, and wall 
mount with LED display. The set point shall have adjustment capability. 
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Appendix E 
Electrical System 
Main Power System Schematic 
Power System Detail 
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Appendix F 
Plumbing System 
The plumbing system will be broken down into two important systems, which are the hot 
and cold water systems. The plumbing system meets the National Standard Plumbing Code, 
which includes handicapped accessibility according to the 1993 Plumbing Code and 
Requirements. 
For the cold water system, water is brought in from the West bound. The main branch 
supplied the toilet rooms and coffee shop. The cold water is supplied through copper insulated 
tubing. The piping branches off at each toilet room to supply the water closets, urinals, and sinks. 
The hot water is produced from the cold water system. The cold water is piped into an 
insulated electric hot water heater to be heated. The water is piped into the toilet rooms on the 
floor through copper insulated tubing to supply the sinks with hot water. Each heater serves one 
floor of the building. 
Cold water is channeled via the building through a 3" pipe, from a site water system, to 
all locations in need of water. Electric water heaters are located on each floor and provide hot 
water to the required locations. The hot and cold water are piped throughout the building to 
provide water for the lavatories, urinals, water coolers, and sprinkler system. 
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Appendix G 
Fire Protection 
^INTRODUCTION 
Safety, of course, has been and always will be a primary concern when 
considering a building especially when a large number of people are involved. A 
fire protection system must be designed in order to alert the occupants, minimize 
the damage due to the fire, and allow an effective escape route. 
A wet sprinkler system will be used throughout the building, and a pre-action 
system to be used in main electrical room. Water pressure should be inb 
compliance with NFPA 13. Portable fire extinguishers will be provided as per 
NFPA. 
SPRINKLER SYSTEM 
Each area has its own specified sprinkler head. This sprinkler head is based on the coverage 
area. One of the most hazardous areas is the electric room. Therefore, there is an extra 
precaution to take, so there will be a pre-action system installed. The sprinkler system will be 
installed in these two structures is a standard type meaning it contains both concealed and 
sidewall sprinkler heads. The concealed heads are located flush to the ceiling, only where dry 
wall or dropped ceilings are used. It consists of a metal cover that is designed to melt at 135oF 
dropping the cap to the floor, and exposing the head. If the temperature continues to rise, a fluid 
contained in the head itself will expand in its vessel shattering the glass and consequently 
opening the water valve at 165oF. 
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yFIRE ALARM SYSTEM 
Fire alarm systems serve the primary purpose of indicating potential danger caused by either 
smoke or fire. Most fire alarm systems are designed in compliance to applicable codes. Other 
determinants are the building design, the number of floors, and building occupancy. Fire alarm 
systems are triggered either manually or automatically (by the system itself). 
The new structure of Ardmore train station, a manual alarm system will be installed on 
each floor, located on the hallways that transmits or sound an alarm signal. A smoke detector 
and thermal detectors will be also installed in each suite and in the Coffee bar area, which is 
designed to detect smoke and high temperatures. 
Typical Components of a Fire Alarm System 
• Manual pull stations 
• Ceiling mounted area smoke detectors 
• Air handling unit duct smoke detectors 
• Sprinkler system water flow switches 
• Sprinkler system valve tamper switches 
• Wall mounted horn with visual indicators 
• Wall mounted visual indicators 
BUILDING CODES 
NFPA 
The fire protection work was made in accordance with NFPA 13 - Standard for 
the Installation of Sprinkler Systems and NFPA 14 - Standard for the Hose 
Systems. The equipment includes piping, sprinkler head system tests, test and 
drain connections, and equipment supports for a complete working system. 
Boca National Building Code 
The following is a listing of parameters for our building as standardized in the 
BOCA National Building Code. The parameters are taken from various tables as a 
residential building with a sprinkler system. 
These parameters stated in BOCA affect the design of the building in many ways. 
In terms of stairway and hallway widths and floor plan, the BOCA standards have 
an impact on the final design. 
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Appendix H 
Project Budget 
Budget 
Design Fees 
Materials and Labor 
Schedule 
Special Thanks 
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Material Budget 
Precast concrete 
Columns (H 
Beams (L) 
Beams (L) 
#used 
24 
10 
10 
Size ft. 
30 
20 
30 
Walls 
ties (C) 
Block (SF) 
# used 
500 
1296 
Size 
8" x 1/4" 
8" 
cost per 
unit Lf 
$138.00 
$1,200.00 
$2,600.00 
Sub total 
Total Cost 
$3,312.00 
$12,000.00 
$26,000.00 
$41,312.00 
cost per 
unit 
$60.50 
$5.60 
Sub total 
Total Cost 
$30,250.00 
$7,257.60 
$37,507.60 
Foundations 
Reinforced 
Concrete 
#used 
-
Size CY 
1966 
cost per 
unit CY 
$173.00 
Total Cost 
$340,118.00 
Wood 
Fire 
treatment 
Trusses 
#used 
-
19 
MBF 
2021 
2021 
cost per 
unit MBF 
$134.00 
$2.64 
Sub total 
Total cost 
$270,814.00 
$5,335.44 
$276,149.44 
Stone 
Sandstone 
Panels 
#used 
120 
SF 
2160 
cost per 
unit SF 
$16.00 
Total cost 
$34,560.00 
Fence 
Panels 
#used 
333 
SF 
2000 
cost per 
unit SF 
$31.00 
Total cost 
20646000 
Ledgend 
C 
Lf 
L 
S.F 
MBF 
CY 
H 
Hundred 
Liner foot 
Length 
Square foot 
Thousand 
Bord foot 
Cubic Yard 
Height 
Total Cost $729,647.04 
Building 
Area SF 4102 
Total cost 
perSF $177.88 
Dale 
10/19/2000 
11/2/2000 
11/6/2000 
11/13/2000 
11/13/2000 
11/30/2000 
12/1/2000 
12/5/2000 
12/8/2000 
Week of 
term 
4 
6 
7 
8 
8 
10 
10 
11 
11 
Winter Term 
1/16/2000 
1/18/2001 
1/20/2000 
1/25/2000 
2/1/2001 
2/6/2000 
2/21/2000 
3 
3 
3 
4 
5 
6 
7 
Title of 
Work 
Group 
meeting 
Final 
Revision of 
Preproposal 
Slto Survay 
Parking 
Survay 
Architecture 
I Research 
Complete 
Completed 
Draft Copy 
of Paper 
Final 
Practlco 
Oral 
Presentatio 
n 
Oral 
Presentatio 
n 
Written 
Proposal 
Due 
Community 
Survoys 
Written 
Memorandu 
mof 
Understand) 
ng 
Distribute 
Surveys 
Design 
Criteria 
Finished 
Final 
revision of 
MOU 
Hi
 
Draft 
Progress 
Report Due 
Days for 
compleatlon 
2 4 6 
5 
8 10 12 14 16 18 20 
| 6 
4 
16 
10 
! 14 
4 
12 
20 
20 
I. 
315/2000 
03'06/200< 
& 03/07/01 
3/3/2001 
05/03/97 
09/03/97 
12/03(97 
03/04/97 
10/04/97 
11/04/97 
13/05/01 
15/05/01 
24/05/01 
24/05/01 
25/05/01 
30/05/01 
10 
10 
10 
2 
3 
3 
6 
7 
7 
8 
8 
9 
9 
9 
10 
Final 
Practice 
Oral 
Presentatlo 
n 
Oral 
Progress 
Report 
Presentatlo 
n 
Written 
Progress 
Report Due 
Dratt 
abstracts 
dun 
Revise 
Final 
abstracts 
due 
Mid-term 
Adminlstra 
Bw 
Meeting 
Prasentati 
on 
rehearsals 
Prasentati 
on 
rehearsals 
Presentati 
on 
Pre pa ratio 
n 
Final 
report 
presentati 
ons 
Draft of 
f inal report 
Bind final 
report 
Written 
final report 
due 
COE 
Senior 
Design 
competlb'o 
n 
! 4 
2 
8 
4 
J 
8 
20 
2 
Ardmore Train Station Project- A & E Design 
Funding 
This project would be funded with federal and state dollars from the Federal 
Transportation Act and state capital dollars. 
Design Fees 
Three engineers at $20 Hour for 30 week over three months = $2700 
Site visits $50 
Special Thanks: 
Dr. John Mulhern 
Dr. Mary Mulhern (Advisor) 
Dr. Reddy 
Dr. Joseph Martin 
Dr. Ahmad Hamid 
Mr. Wallace McLean 
CAE #6-2001 
Pennoni 
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